To examine factors associated with variation in the quality of care for women with 2 common breast problems: an abnormal mammogram or a clinical breast complaint.
W
ith the growth of managed care, primary care physicians are playing a central role in the management of common women's health problems, including the evaluation of abnormal mammograms and clinical breast complaints (e.g., breast lumps or pain). Though the vast majority of women seen for these problems do not have breast cancer, a delay in diagnosis can be catastrophic. Over the past decade, several noninvasive or minimally invasive tests (e.g., ultrasound and fine-needle aspiration) have been added to the diagnostic armamentarium for breast problems, but it is unclear whether these tests have been integrated into the evaluation of women with breast problems in a coherent manner, or rather have fostered confusion about what constitutes an appropriate evaluation.
For these reasons the management of breast problems is complicated for primary care physicians. This challenge is reflected by the observation that failure to diagnose breast cancer in a timely manner is currently the leading cause of malpractice claims in the United States. 1 It is also the most costly claim made against physicians. Reflecting these trends, breast cancer claims filed against physicians insured by the Harvard University malpractice insurer, CRICO, have increased dramatically in recent years. 2 In general, the most common claim involves a premenopausal woman with a self-identified breast complaint, a normal or probably benign mammogram result, and no further evaluation. The principal allegation is failure to diagnose breast cancer. 2 Because of the growing liability associated with breast problems and the potential for variation in the evaluation of these problems, the goal of this study, conducted at 10 Harvard-affiliated primary care practices, was to examine factors associated with variation in the quality of care for women with the 2 most common breast problems managed by general internists: an abnormal mammogram result or a clinical breast concern.
METHODS

Setting
Women were recruited from 1 of 10 participating general internal medicine practices in the Greater Boston area. Participating sites all received malpractice coverage through the Harvard University-affiliated insurance program (CRICO), but were diverse in location, structure, and the degree of academic affiliation. Participation of the clinical sites in this project was encouraged by CRICO as part of the risk management activities conducted at all of its insured institutions. The sites included 5 hospital-based practices, 1 university health service, 1 large group-model HMO, 2 neighborhood health centers in disadvantaged communities, and 1 suburban group practice. The study was approved by the institutional review board of each institution.
Patients
The goal of the study was to examine the care that women received for 2 common breast problems managed by general internists. Women were eligible for this study if (1) they received an abnormal radiographic result from a screening mammogram (i.e., the results were indeterminate or aroused suspicion of cancer, or there was a recommendation for nonroutine follow-up including additional or magnification views, mammography within the following 12 months, ultrasound examination, fine-needle aspiration, or biopsy), or (2) they underwent mammography for a clinical breast concern (i.e., lump, thickening, breast pain that persisted for longer than 1 menstrual cycle) regardless of the result of the mammogram. Women were initially identified by reviewing the mammogram reports from each of the participating facilities. Because our study question focused on the management of these women by general internists, patients were eligible for the study if they (1) had had at least 1 visit to their attendinglevel primary care physician during the year prior to their index mammogram, (2) fit 1 of the 2 eligibility categories defined above, (3) underwent mammography at the principal radiology site used by that practice, (4) were English or Spanish speaking, (5) had not previously been diagnosed with breast cancer, and (6) had not been evaluated for an abnormal mammogram or breast complaint within the preceding year.
Data Collection
Eligible women were sent an informational letter about the study and asked to return an "opt-out" postcard if they did not want to participate. Attempts were made to contact women who did not return a postcard by telephone to complete a "baseline" telephone survey within 6 to 8 weeks of their index mammogram. All of the baseline surveys were conducted between June 1996 and June 1997. Women who agreed to participate in the baseline survey were also contacted for a "follow-up" telephone survey 7 to 8 months after their index mammogram. All of the follow-up surveys were conducted between November 1996 and November 1997. The medical records of all eligible women (i.e., survey respondents and nonrespondents) were reviewed after the time indicated for the follow-up survey.
The baseline telephone survey included questions about sociodemographic characteristics, risk factors for breast cancer, degree of worry about breast cancer before the index mammogram, type of subsequent evaluation (if any), and overall satisfaction with their subsequent medical care for their breast problem (rated as poor to excellent on a 5-point scale). The follow-up survey asked about their overall satisfaction with their medical care for their breast problem and about evaluation completed since the baseline interview. Women who reported a diagnosis of breast cancer at the time of the baseline interview were not recontacted for a follow-up survey. Trained nurse reviewers abstracted medical records for information about the type of subsequent evaluation for the breast problem, the date of subsequent tests, and their results.
Analytic Variables
Our principal interest was to examine what factors affect the quality of care for women with an abnormal mammogram or a breast complaint. We focused on 3 measures of the quality of care. One measure was whether or not a woman had received an evaluation that was in compliance with a guideline for the management of common breast problems published by the Harvard Risk Management Foundation (a CRICO subsidiary) in its quarterly newsletter circulated to all of its insured physicians (summarized in Table  1 ). 2, 3 If a woman reported care consistent with this guideline during the baseline survey, or a consistent evaluation was noted on review of her medical records, her care was judged to be in compliance with these recommendations. Another measure was the number of days from the time of the index mammogram until the appropriate resolution of this episode of breast care (if any). For women diagnosed with breast cancer, this was calculated using the date of diagnosis. For other women, it was calculated using the date of the final test that was done for the breast problem if her evaluation was consistent with the guideline described in Table 1 . For women who did not receive care consistent with the guideline, the date of the chart review was used as the date of censoring in the Cox models described below. The third measure was a woman's overall satisfaction with the quality of care that she received for her breast problem, both at the baseline and at the follow-up surveys. For ease of presentation this is categorized as excellent versus other responses.
Predictor variables examined included a woman's age at the time of the index mammogram, any family history of breast cancer, race or ethnicity, level of education, insurance status, radiographic result of the index mammogram, the degree of a woman's worry about breast cancer before the time of the index mammogram (5-point scale from not at all worried to extremely worried), and site of care.
Statistical Analysis
The analysis was based on women who responded to the baseline survey. Descriptive statistics were used to examine the association between potential independent variables and the outcomes of interest. Initial comparisons were made using a 2 test for categorical data and the Wilcoxon rank sum test for continuous data. Logistic regression models were used to examine factors that were independently associated with compliance with the guideline. 4 Cox models were used to examine factors associated with the time to resolution of the breast complaint. 5 For these models, we assigned censored values to women who did not have a date of resolution noted at the end of the chart review period.
Associations were examined for the overall sample and then separately for the subgroups of women with an abnormal mammogram result or a clinical breast complaint. Since the multivariate models were descriptive, independent variables were selected based on a priori decisions (e.g., family history of breast cancer) or significant univariate associations. Because there were few eligible women from the 2 community health centers and the results from these sites were similar, data from these 2 sites were aggregated.
RESULTS
Response Rates
Of the 751 women who were eligible to participate, 579 (77%) completed the baseline telephone survey, 97 (13%) refused to participate, and 75 (10%) could not be reached by telephone after at least 10 attempts. Of the 579 women who completed the baseline survey, 26 were diagnosed with breast cancer and therefore were not eligible for the follow-up survey, and 447 (77%) completed the follow-up survey.
Some demographic information was available from medical record review to compare the survey respondents with the nonrespondents. There were no differences between these groups for age, eligibility group (i.e., abnormal mammogram vs breast lump), whether a woman received care in compliance with the clinical guideline (based on chart review data only), degree of mammographic abnormality, payer, or site of care. Among women who had responded to the first survey, there were no differences in age, eligibility group, degree of worry about breast cancer, family history, level of education, or site of care between women who responded to the follow-up survey and those who did not. Women who responded to both surveys were more likely to be white (80% vs 69%; P ϭ .005) than women who responded only to the baseline survey.
Characteristics of the Participants
Overall, 68% of participants were eligible for the study because of an abnormal screening mammogram and 32% were eligible because of a clinical breast concern. The characteristics of the study population are displayed in Table 2 . Women with a clinical breast complaint were younger and more likely to be worried about the possibility of breast cancer than women eligible because of an abnormal screening mammogram. Women with a clinical breast complaint also were more likely to be diagnosed with breast cancer as a result of their evaluation.
Factors Associated with Compliance with the Guideline
Overall, only 69.1% of women received care that was consistent with the recommendations of the breast care guideline. Figure 1 shows the general categories of breast problems that did not receive follow-up that was in compliance with the algorithm. The majority of women who did not receive care in compliance with this clinical algorithm had a palpable breast lump (59.2%). Few women received care that was noncompliant with the algorithm because a biopsy was recommended but not received (2.2%) or because of breast pain (1.1%). Table 3 shows the relation between patient characteristics, compliance with the breast care guideline, and the timeliness of the resolution of the breast problem. After adjustment for family history of breast cancer, race, severity of mammographic abnormality, degree of worry about breast cancer, eligibility category, insurance status, and site of care, women who were older than 50 years Smith (1995) . 3 were more likely to receive care that complied with the guideline than were younger women. Women with an abnormal mammogram were more likely to receive care that was consistent with the guideline than were women with a clinical breast complaint. Women with a managed care plan were also more likely to receive care in compliance with guideline than were women with other payers. Over 90% of women with a mammogram result suggesting the need for biopsy received one. After adjustment, 1 study site was statistically more likely to provide care in compliance with the clinical guideline.
Among women with a date of resolution noted, the median number of days to resolve the episode of breast care was 61 (range, 0 -289). Women received a more timely evaluation for their breast problem if they were older, belonged to a managed care plan, or had a more significant radiographic abnormality. For example, on a given day, older women were 23% more likely to have had their breast problem resolved than were younger women.
In our principal analysis, we did not include information from the follow-up survey because we were concerned that women who did not respond to the second 
FIGURE 1.
Reasons for noncompliance with the breast care algorithm.
survey would bias our conclusions. In a secondary analysis, we included women's reports of care from the followup survey to capture information that may not have been available from chart review (e.g., off-site care). Including the follow-up survey data only increased the compliance rate from 69.1% to 69.4%.
Patient-Reported Quality of Breast Care
Satisfaction with the quality of breast care was modest. Overall, 46.8% reported excellent care during the baseline survey and 45.8% noted excellent care during the follow-up survey. White women were significantly more satisfied with the quality of their breast care than women of other racial groups (Table 4) . Despite greater compliance with the breast care guideline noted above, women with a managed care plan were less likely to report excellent satisfaction with the quality of their breast care at the time of the baseline survey. There was also significant variation in patient-reported quality of care by site at the time of the follow-up survey (Fig. 2) . Compliance with the breast care guideline was not associated with patient-reported quality of care at either the baseline or follow-up interview ( P ϭ .41 for both comparisons). 18.19) were more likely to receive care that was in compliance with the clinical guideline. Nonwhite women were less likely than white women to receive care in compliance with the guideline (OR, 0.54; 95% CI, 0.30 to 0.97). Among women with an abnormal mammogram result and a date of resolution noted (i.e., not censored), the unadjusted median time to resolution was 159 days (range, 0-260 days).
Women with a Clinical Breast Complaint
Among the subgroup of women with a clinical breast complaint, no factors were significantly associated with compliance with the clinical guideline or the timelines of resolution. Among women with a clinical breast complaint and a date of resolution recorded (i.e., not censored), the unadjusted median time to resolution was 28 days (range, 0-289 days).
Women Diagnosed with Breast Cancer
Twenty-seven women were diagnosed with breast cancer during the course of this study. Women with a clinical breast complaint were more likely to be diagnosed with breast cancer than women with an abnormal mammogram (Table 2) . Women over 50 years of age were more likely to be diagnosed with breast cancer than younger women (7.3% vs 2.1%, P ϭ .003). There were no differences in the rate of breast cancer by race, education, insurance status, family history, or site of care, although the small number of women with breast cancer limits our conclusions about these associations.
DISCUSSION
The evaluation of women with an abnormal mammogram or a breast complaint is a common clinical problem faced by primary care providers. Our work suggests that a substantial proportion of women with a breast problem managed in these general internal medicine practices did not receive care consistent with a locally disseminated clinical guideline, particularly younger women with a clinical breast complaint and a normal or probably benign mammogram result. Women with managed care insurance were more likely to receive care consistent with the guideline. There were no associations between patient-reported satisfaction with care and compliance with the guideline. Minority women and those with managed care reported being less satisfied. Finally, there was significant variation in quality of care by practice site.
Our work offers some explanation as to why failure to diagnose breast cancer has become the leading, and most costly, cause of malpractice claims in the United States. 6 Although the degree to which delayed diagnosis of breast cancer affects survival is controversial, 7,8 most malpractice claims for failure to diagnose breast cancer allege a significant and avoidable delay. Paralleling national and local claim trends, in our study it is younger women with clinical breast complaints and "reassuring" mammograms who are less likely to receive care that is consistent with the clinical guideline. These findings suggest that the growth of claims among younger women is not solely related to biologic differences in the aggressiveness of tumors in younger versus older women, 9 or to the lower sensitivity of screening mammography for younger women, 10 but is at least in part due to problems with the quality of care.
Recent studies question whether malpractice litigation is a deterrent to poor quality care. 11, 12 Although our finding that younger women with clinical breast complaints were less likely to receive care consistent with a clinical guideline parallels the growth of malpractice claims among such women, our findings suggest that "substandard" care is more prevalent than the claims alone would suggest. The observed variation in care and satisfaction by practice site also suggests that efforts should be taken to ensure standard care for these women.
Why did many women with these common breast complaints not receive care consistent with this local clinical guideline? Although the guideline was distributed to all of the providers at these sites in an issue of a newsletter devoted to the management of breast problems, 2, 3 it is unknown whether these physicians were familiar with the guideline. A proliferation of diagnostic tests may leave general internists confused as to how to coherently integrate these tests into practice. Primary care physicians may be wary of the significant "false-positive" rate of screening mammography. One recent study demonstrated that over a 10-year period one third of women screened in a community setting had an abnormal mammogram requiring further evaluation without documented breast cancer. 13 Conversely, both physicians and patients may be falsely reassured by a normal or benign-appearing mammogram in the setting of a clinical breast complaint and not pursue further evaluation even though it may be warranted. This study suggests that this group should be targeted for interventions to improve the quality of their care. In particular, the potential for "false-negative" diagnostic tests in the setting of a clinical breast complaint should be better understood by patients and physicians.
Though women with a clinical breast complaint were less likely to receive care consistent with the clinical guideline than women with an abnormal mammogram, this sample of general internists saw more women with abnormal mammogram results than with a clinical breast complaint. Among the subgroup of women with an abnormal mammogram result, older women, those with managed care, and those with a more troubling radiographic finding were more likely to receive care consistent with the guideline. The majority of women with an abnormal finding were interpreted as needing further evaluation. Though the likelihood that a woman has breast cancer after this type of finding is mostly determined by her agespecific risk, 14 that younger women were less likely to receive recommended follow-up is of concern.
As part of a quality improvement initiative directed at women with common breast problems at these primary care practices, follow-up of women who received care that does not meet the standard defined by this clinical algorithm is being conducted. These sites have been instituting and evaluating local quality improvement initiatives for women with common breast problems, particularly focusing on women with a breast complaint and a reassuring mammogram.
It is unlikely that the providers at these sites actively disregarded this clinical algorithm because they disagreed with the management recommended. The guideline used to measure the quality of care for these common breast problems, developed using a multidisciplinary panel of local clinical experts, is similar to the evaluation recommended by a national consensus panel. 15 Clinical guidelines have been thought of as an important tool for standardizing the quality of care and also protecting physicians against liability claims by defining a standard of care. 16 Though this guideline does not recommend a target benchmark, the moderate rates of compliance observed in this study suggest that there are barriers to dissemination and implementation. Future efforts to improve the care of women with breast problems should examine barriers to the implementation of clinical guidelines.
Better compliance with the guideline was not associated with better satisfaction. Of note, women with a managed care plan received care more consistent with the guideline, but were less satisfied. These observations highlight the importance of examining "quality" using an integrated approach that includes measuring process of care and patientreported outcomes. The small number of women diagnosed with breast cancer during the period of this study limits our ability to examine the relation between the quality of care and the timely diagnosis of breast cancer.
Other studies have suggested that nonwhite women may experience delayed resolution of an abnormal mammogram result. 17 Though our study did not show differences in guideline compliance or timeliness of care by race, AfricanAmerican women were less satisfied, perhaps creating barriers to future care. As the mortality rate from breast cancer is higher for African-American women than for white women, 18 at least in part because African-American women present with more advanced disease, 19, 20 future work should address racial differences in satisfaction with care and barriers to seeking care.
Our study was designed to look at the evaluation of women with a variety of common breast problems from the perspective of the general internist, not to look at the predictive value of any specific physical finding or diagnostic test. We used a local clinical guideline, with recom-mendations similar to those of a national consensus panel, for the management of a variety of breast problems seen by primary care providers as our standard. Like most clinical guidelines, it is based on clinical judgment. Although the guideline was published in a newsletter received by all of the physicians practicing at the study sites, we do not know whether all physicians were familiar with it or agreed with its recommendations. Our principal analysis of whether a woman had received care consistent with the guideline does not include information from the follow-up patient survey because of concern about potential bias introduced by the nonrespondents. A secondary analysis including this information suggests that women seeking follow-up care at other sites did not explain the modest compliance with the algorithm that we observed. Our sites were all located in the Greater Boston area and all received malpractice coverage through the malpractice insurer for the Harvard-affiliated institutions and therefore may not be generalizable to other settings. These primary care practices, however, are diverse in size, organizational structure, and degree of academic affiliation.
Our work suggests that there is substantial variation in the quality of care for women with breast complaints evaluated by general internists. In particular, younger women and those with a clinical breast complaint and a normal or benign-appearing mammogram may be at risk of receiving substandard care. These findings parallel the recent growth of liability claims filed by younger women with clinical breast complaints. Interventions directed at primary care providers should be designed to improve the quality of care for women with common breast problems.
